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Abstract 

The multiple thickness silicon (SOI) wafer on the insulating substrate provides the silicon wafer 
having the respective distinct domain had the other distinct thickness. The various domains of 
thicknesses is suitable to support the formation of the useful the other semiconductor device for 
the folded over signal motion eqipment. For example, the single wafer can be used for the 
formation of the digital semiconductor device and analog. The process of manufacturing the 
multiple thickness SOI provides the step forming the recessed layer of the on-premises oxide of 
the silicon wafer using the oxide process of being completely recessed of including the initial 
nitride mask, the silicon etch, and the final oxidation step. The final oxidation step nearly leaves 
the surface of the thickness field oxide through the identical level with the adjacent surface of 
silicon. The silicon layer is ground to the suitable thickness from the other surface or plane of the 
activity wafer for the formation in which the condition of a best is satisfied as the formation of 
the on-premises thin film element accommodating the recessed oxide and the more thick silicon 
layer of the domain exterior of a device with white. The resultant wafer has the cranium silicon 
layer of the other thickness. In order to form the wafer having the predetermined many thickness 
this process can be repeated. 

S£ 7|&&o| =tH| (SOI) fl|o|n|fe. <g7H°| *W 5fe l^l 

%\o\n\m ^imch gejsi ^u-s tie. *!« ^# ±x\ 
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o| gAH# x|x|Sfee|| k^oW. o\\m §3, <Lm no\n\^ o[^^n §J y^jfl 

^1^ ^SS ^ Si^K SOI » *l|^o^ gSS, £7| g^l- D[A Hj o||x|, ££oh o| 

§Blf£l SFS^I g§# oigsfe $||o|it|°| g^m a^^o] z\m\±& 

^ i^§°S ¥^fl^ ^ £°^h 2^^! *l|o|iE|fe. ^77i|o| ■= 7H ^a|^#-S 
c+. o|a|fi- g§o ^ § o| as 7Wt fflo|j£|C S4 H oF£^ ei^S ^ 2icK 

"C^ Description 

■ Brief Explanation of the Drawing(s) 

Fig. 1 is a process flow chart describing the step manufacturing the multiple thickness SOI wafer 
but is required according to the present invention. 

E 1 § S gg<>|| CL^ ^| SOI f|0|S|< *|3E*feCfl o^£| - £[7)1= fiAfSf X^. 

Fig. 2 is a drawing describing the resultant SOI wafer after the S1 step of Fi g. 1 which according 
to the present invention, is performed. 

£2t^ tfgofl crh^h f)^*! E 1 fi| S1 EMI* a^e! SOI ?J|o|j^» fiA^ E g i 

Fig. 3 is a drawing describing the resultant SOI wafer after the S2 step of Fig. 1 which according 
to the present invention, is performed. 

£3£g gfS oil n[B[ fjsHS E 1 s| S2 t h7)|^ aafajoj S0 | qo|iE|« flAfft E3. 

Fig. 4 is a drawing describing the resultant SOI wafer after the S3 step of Fig. 1 which according 
to the present invention, is performed. 

£4t£ o|| °^H5! e 1 s| S3 ^Tji^ ga^oj S0 | «||o|je|S aa^ e^. 

Fig. 5 is a drawing describing the resultant SOI wafer after S4 and S5 step of Fig. 1 which 
according to the present invention, is performed. 

£5t^ fltgoil il\b[ e 1 a| S4 oj S5 gaj^oj s0 | %\o\z\m HAfS Efl. 

Fig. 6 is a drawing describing the resultant SOI wafer after S6 and S7 step of Fig. 1 which 
according to the present invention, is performed. 

£6?^ as o|| eta} UtH5! E 1 £| S6 §! S7 EW ^*H^?J SOI *I|o|jb|# £a^ eS. 

Fig. 7 is a drawing describing the resultant SOI wafer after S7 and S8 step of Fig. 1 which 
according to the present invention, is performed. 

£7S& ttSo| cc^ e 1 s| S7 3 S8 EMI* 3^*1 Si SOI flo|s|* flAfft EE. 

Fig. 8 is a drawing describing the folded over signal apparatus of the SOI wafer of the present 
invention in which the thin film transistor and conventional CMOS are formed on the same wafer. 
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E 8 o o|D| EBHzj^E^f §ajl CMOS 7|- #s] $l|o|s]Moi| ^ SOI 3|o|*j°| gtj-g 

Fig. 9 is a drawing describing the folded over signal apparatus of the SOI wafer of the present 
invention in which the thin film transistor and image sensor are formed on the same wafer. 

£9t ^ H£Hx|^Em o|n|x| £U-ph §Oj ¥|0|21^0|| g^^t ^ ^9 fi| soi qo|n|s| Sffg 

Fi g. 10 is a drawing describing the folded over signal apparatus of the SOI wafer of the present 
invention in which CMOS and bipolar transistor are formed on the same wafer. 

£ 10 § CMOS &f £R ^sHx|^E^ fl|o|Ji|^o|| g ^ga| SOI fl|o|E|s| a| 

■ Details of the Invention 
* Purpose of the Invention 

* The Technical Field to which the Invention belongs and the Prior Art in that Field 

The present invention relates to the wafer which is the thing about the integrated circuit wafer 
fabrication, and includes moreover, especially, the silicon technology on the insulating substrate. 
Moreover, particularly, the present invention relates to the Holotrichia of the wafer including the 
domain of the other thickness. 

fl|0|2|0|| fi» 3|0|C+. »|C^ £ ^# ^|o| g<* o f||0|IE|o| *]| £0 || W 

Recently, the combined silicon (SOI) on the wafer insulating substrate is the practical selection 
for using in the semiconductor product due to the progress of the technology. Moreover, in the 
process, many manufacturers which are absorbed in the folded over signal technology which is 
the integrated circuit processing a digital and analog signal on the same chip use SOI. Generally 
the circuit processing the analog signal requires the thick silicon layer for the formation of the 
analog device. Antithetically, as to the digital circuit, in order to assemble the VLSI circuit 
constitutional part, it only requires the relatively thin silicon layer. Recently, the folded over signal 
circuit was manufactured by using the single thickness wafer. As to a result, by using the thin 
silicon layer, of the selectively formed device is formed with the other device at the necessary 
and more thick layer. The final circuit therefore performs with cross talk effect. 

MtE: 7|#o| aa0 || 7|oj**0j 1 g^g q|o|JE| 7|5#S| ^a|^ (SOI) § n§0\\ 

£! £!S 7|#o)| a& §So)|Ai SOI m o|§&dK ohisn Ajsil- a|£fc 

iy x -jo£ o^^zl ±x>s| g^-s. c=^~ ^ai^§# nflsech m^*jo £i sist 

VLSI s|S ^ ^I^H ^c^^o^ ^a|^g^ fflfiSeH^. ^i^oil, SffS 

i!S sl^t ^ ¥l|o|ji|# A[§5[oi x||5fs|ojcK i4t ^B|^S# A^^oi Ajq^o^ 
8£S ^Afe c[B ±m\ z\n §asW| ci^ -TTiS ^0||Ai S^Hlojof %o\nl. s|$ 

filSfe V^sul- rrH^oll xi| oh^ ^ojjshc^ 

Moreover, SOI was proposed as one of the means improving the performance of the silicon like 
the shift of the scaling pass ***ing. Firstly, the gate oxide thickness is the restrictive element to 
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improve a performance. The cross talk effect is very reduced with an insulator. Therefore SOI 
allows the improved performance. SOI that SOI only increases a performance can be made the 
processing technology of the main current. But there can be the circuit which has difficult any 
kind of circuit to do, and additionally completely cannot use the characteristic of SOI as the 
means SOI. One of most clear limits is the thing recently that all the publicly known SOI 
techniques only can form the single thickness of the surface of silicon for the formation of the 
circuit device. 

n^\y[ t soi tr soi 7)i ±n<ti& n±$\ ^is^i t> b £W?i^ ^ssi o\*~[^m 

M\°}S]0\Xi ^Aj, 7j|0|H ^*0fc otMA|^|^Dl| Xi|ohXHo| o ±0 |cK ^[ &JH?\ 

%#no\\ z\m &±s\?\ uncoil, soi ^ ^isw. soi ?i em 

cfe A^g- SOI » ^#£1 ^ 5icfe ^o|cK SOI » ^P|o||^ 

oiSi s|£7|- Si^l, SOI ^1 ^« &£j3| o|## ^ S|S7|- SicK 7^ £9 

Therefore, that is desirable because of manufacturing the clear surface region having the other 
distinct thickness the SOI wafer. What is necessary is the process for producing that wafer. The 
object of the present invention relates to the multiple thickness SOI wafer supporting the 
formation of the digital elements and analog. Another object of the present invention is that it is 
the thing about the process of being successive for producing the multiple thickness SOI wafer. 
It is still another object of the present invention to provide the single wafer which can be used to 
form (1) thin film transistor and conventional CMOS, and (2) thin film transistor and image 
sensor, moreover, (3) CMOS and bipolar transistor. 

zl^s ^# *g7[]o| ^nrn ^ £?m g^s^s] soi ?no|E|i- m^m ^ 9iy\o\\ 

*IS £^o| ^l SOI 9I|o|je|o|| ^ ^ 0 |cK £ S*gfi| ^-E ^# ^l 

^ §J ^B«o| CMOS 5>K (2) ^ h B*H*|^&] gy 0|d|x| tBAHfif, ££oh (3) CMOS Si £R H£H*|^ 
N» S^ohbdl a^H ^ si^ ?l|o|Jt|# Hgtlt ^do|cK 

* The Technical Challenges of the Invention 

The purpose of the other invention and the above-described thing can be attained by the present 
invention manufacturing the multiple thickness SOI wafer and such wafer. According to the 
present invention, the recessed oxide layer is formed in the silicon wafer on-premises using the 
oxide process of being completely recessed of including the initial nitride mask, and the 
complete oxidation. The complete oxidation nearly leaves the surface of the thick field oxide with 
the silicon etch, and the adjacent surface of silicon in the identical level. After the nitride mask is 
removed, a wafer is blandly ground and a wafer is combined in the handle wafer. In the silicon 
layer from the other surface or plane of a wafer is the thin film element of the on-premises and 
domain exterior, it consists of the suitable thickness for the device requiring the more thick 
silicon layer with the white grinding. Consequently, as to a wafer, the thickness has the surface 
of silicon of the other cranium. By repeating the process any predetermined thickness can be 
formed. 

4Hfc& 2J*h ^# ^SSJ ^0| ^77)| SOI %0\Z\Z[ ZL&]o[ qo|JE|* *f|3B3R5 &So| 

t XI £ ^9 o|| ofag, a|A||^s £7| ™nm n^HSK ^^IS- 011*1, °j 

ir #sj|o| aiAii^g a[^# SS« Af#^ ^a|^ qolsi Ml oil S^S^K Umm *l± 
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Bl7\ XilXS^, ?l|0|^t ^H^7]| oia\5\H ?H# ^|o|J£|0|| St^ch ?||0|i*]°| c|-# ^2^, ^ 
S^MI^I ^ ±*W g<* 2]^0l|Ai D| ip*|g *J£|^## Sjf^ 

^JHIS yij^o^cK 1^2^ ?||o|iB)^ ^^|7F a# - 7|jo| ^ E |s 7(-*lcK g§# 

°S*H OjCLioF -^|7|- ggfl - oicK 

The multiple thickness SOI wafer by the embodiment of the present invention is equipped with 
the domain supporting the formation of the digital elements and analog. The multiple thickness 
SOI wafer according to another preferred embodiment of the present invention is equipped with 
the conventional CMOS device on the wafer like the thin film SOI device. The multiple thickness 
SOI device according to another preferred embodiment of the present invention is equipped with 
the image sensor element on the wafer like the VLSI CMOS device. Finally, the multiple thickness 
SOI device according to another preferred embodiment of the present invention is equipped with 
the bipolar device on the wafer like the CMOS device, such feature of the present invention and 
the other feature will be understood with the detailed description of an invention which will be 
described later in consideration of the drawing accompanied. 

M ^go| qj AjA|0j|Ol| S|& C|-# ^\ SOI 3|0|I^ O^ZL ^ C|X|1 ±X^O| ^ X \X\%^ ^ $1 

- go^o ^mshcK £ S^sl UMo\\o\\ u\E i=^| SOI ?l|o|uj^ ^ SOI ^ % 

o\n\#o\\ §&h°i cmos ±nm m ^^oj cr c ^ a]a|oiioii c[§ =7)\\ soi 

VLSI CMOS ±7i[9\ ^ %\0\ii\#o\\ 0|a|x| Ayxi ±X[m Sl^^h □W°|o^ j m *^o| cc ^# 
aja|oi|o)| ^| SOI CMOS 1>§ ?l|o| Jij Mo|| ^x|-# it^^^K & 

^1 o\z\& ^xi^ c[m m%o\ ^irufe ^go| AUi|3h ajd^^ -y^^^o i3)§F0 j o|^H-^ Xo\ 

» Structure & Operation of the Invention 

As shown in the multiple thickness wafer of SOI is the series processing of Fig. 1 , it can be 
easily made. The first sedan system corresponds to the oxide process of being completely 
recessed. In the S1 step, the nitride mask is coated onto a wafer. The resultant wafer was 
represented in Fig. 2. The S2 step included the silicon etch and the resultant wafer was 
illustrated in Fig. 3. In the S3 step, with leaving the surface of the thick field oxide as shown in 
Fi g. 4 , a wafer is oxidized in the same level as the adjacent surface of silicon. 

SOI fi| cFg ?l|o|it)fe ^ 1 o| g*}o\\ £A |£! ik)| tMI o\^o\u ^ Si^K 5! tf«N M\ 

L^lrr ^BJI^I ¥}3oM E.\M\±*\ AJ^§ £%0\\ m#°hch S1 LWI>M, Stff O^Hfe ?l|0|itjOl| 
iitgcK £ 2 0)| a^3Ho| ?||0|iB)7h flA^cHcK S2 EMIfc- 0)|*|» ifSR a^^l o|| 0 | 

£ 3 o|| £a|£|ohcK S3 EMI oil *1 ¥||o|fl|t £ 4 c»| £A|g ojg of- s D j5f § 

«J ^§0)|Ai ^§ *hS«S| fiS o u^^^o A^gcK 

After the nitride mask comes off in the S4 step, the S5 step polishing the surface makes the 
chemical mechanical planarization (CMP) and as shown in Fig. 5, a wafer is left. Thereafter, in 
the S6 step, a wafer is inserted. A wafer is combined in the S7 step in the handle wafer. The 
resultant wafer was represented in Fig. 6. The bind of the oxide / silicon large oxide was 
illustrated. However, the oxidation bamboo-reed oxide or the oxidation bamboo-reed silicon 
bonding can be moreover arranged. Finally, in the S8 step, the active silicon layer uses the 
technology like the chemical etch (PACE) in which the plasma is supported and it becomes with 
the white grinding. PACE is used. The thickness of silicon layer control which is suitable for the 
thin film element dragon can be made. 

m*[w Q[±5.7[ S4 #no\\M 3J7j*!*, SnWfc S5 EM|0||Ai S^Sj 7|7J|^ (CMP) 

« AI7U £ 5 oil £A|g ^o| ?||o|^» yzicK zi ^ S6 #no\\M %\o\n\?l ^£]*|ZL, S7 & 
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no\\M a# %o\Ji\o\\ If^gcK ln^oj <%\o\z\7i 5E 6 CHI Sa^£d|-. c(j >4^goj 

2£, S8 'EMIOllAi, ^a|^gO| #B^Df7h x|gig o||x| (PACE) ^ 7|## A^^ 

<*| ^om^. PACE » A^ot, ^Ah§oi| *|&»^£|&§2| ^op^ o|^cH^ ^ °icK 

As a result of being the final prepared for various devices of formations, a wafer was 
represented in Fig. 7. One wafer having two other silicon surface layer thickness domains 
supporting the formation of the digital elements and analog was illustrated. Particularly, 
relatively, by using the silicon layer of the big volume, it can be formed at the thick domain and 
the analog device in which the condition of a best is satisfied uses the silicon of the relatively 
small volume and the digital elements in which the condition of a best is satisfied can be formed 
at the bare area. 

C[<g& ±X[o\ g^go^ 5*1*1^, W %0\J5\^: £ 7 CHI HA^cHQh O^sLZL §J Z\X\ 

% M^m x\*\m ^ sit, ¥ ^# ^^i^ z&b 3^, *W2| snoispi- e. 

- =^ o g^o||Ai - oi^I #m*|o^ *n|o| AJ E |^ # A^Oi s|Ajo| ^>j 0 | 

t q*IH ^X^ g^O||Ai ^ OICK 

Fig. 8. And fi gs. 9 and1_0 shows the separated apparatus of the mixed T'ien-Ch'ih for the 
thickness SOI. The first device illustrated in Fig. 8 provides the use of the double thickness SOI 
the conventional CMOS is produced on the thin film transistor and same wafer. This allows high 
FT which can allow the transistor having the very low junction capacitance and which be 
processed with the CMOS cell which is not changed. The apparatus of an example provides the 
integration of the shear radio frequency (RF) CMOS circuit having the backend base band 
microcontroller function. 

£ 8, £ 9 §J 5E 10 ^th£! ^I SOI § M\ £e|£! iA|3j- ^jo|cK £ 8 oil £*IS fll 

1 ^x|^ B£H*|^&] §» ^iJ ?||o|u)mo]| .gEHo| CMOS m o|S ^| SOI fi| Ahg# 

ift^L ol^dS nH¥ £S ^^A|Bj^» ^ ^*H*|^» #aH^I S3^a| 

CMOS ^ SMI SSS ^ Si^ ^§ FT m ^#t^K M7|£i g*| ^ 7 |Aiq) nK>|H£*l|op| 
7|^« 3^ a E!- SKIS (RF) CMOS s>|^°| gxn^m JL»&cK 

Fig. 9 shows the thin film SOI transistor integrated to the thick film silicon which it is necessary to 
have to the image sensor dragon. Very thin SOI film has the therefore low with the shortage of 
the silicon volume necessary quantum efficiency to be generated election-hole pair. It has the 
practical apparatus with the example furnace number. A battery operates the image observation 
sensor using the electricity of being low of SOI in place of the image support circuitry. 

£ 9 zr 0|n|A| AilAi§o^ |05f *o| AjE|^o^ xjxHHj ujqf so, eshx|^e-1» fE a| oj- ^o|cK □« 
¥ gf-£ SOI SS^t ^efecll 129 ^ ttH^oil ye ot^ fiS ° 7|-5j cK 

4|Z||5| #*|?|. oilsi ^ XU, «HBHB|fe 0|D|X| X|X| s|^o||Ai SOI s| o|§a^ o| 

□ |X| yx| AjJ A-| -g- 7^A|gjDK 

Fig. 10 shows whether it provides the polished method in which SOI which is the double 
thickness film how accumulates CMOS and bipolar device so that the transistor of both form *** 
use the SOI access or not. As shown in Fig . 10 , NPN and PNP collector were isolated as the 
oxide layer in order to reduce the Kerr tag force turns in the substrate for the performance of an 
optimum. At the same time, the CMOS transistor is formed as the possible and most low 
source / drain junction capacitance. 
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£ 10 €■ SJ geflsj B&*l±£\7[ SOI ae§ i|c||£hE3. o|§s*£s o|§ ^| °|oj soi j\ cHl7l| 
CMOS SI £R ±xn g*SH=- Aligg 3d2]x|» £A|oF ^ 0 |cK se 10 oO £A|£ 

^o|, NPN % PNP S^INfe ^% 7|*k»| ?W|eh^» £^op| t^m 

u\ HHSl^cK SAloil, CMOS B?H;q^EH^ 7feo[ 7^ y-g ^£^/HB||o| gt[^ut|A|Bj^^ 

Spirit is evident to a person skilled in the arts at the technical field without deviating from the 
range of the various other deformation and change ebone invention and spirit from the structure 
of the present invention and method of operating. Particularly, an invention can be used on the 
single wafer in order to produce the silicon region of the other thickness. Therefore, the other 
similar material replaces the above-described material and the above-described material can be 
used. 

S §J ^e]0||Ai C^oh c|-= gga} tygO| £ ^°|°| S o|^ §A| # #O\#0\ fflO| 

7|# §0*011*1 3 -g^SO||7|| eg §M| -g 30| Cf. ^Jg ?l|0|ii|AK)|| o] @ ^|o| 

*J&I5 go^o AgA^pi 4H«n a^h ^ oicK nfaw, *H£7|- *H^» Ml^oi 

^ aicK 

It united with the predetermined embodiment in which an invention even if specified and it was 
describe according. However, *** invention has to understand nots being unreasonably limited 
in the special practical example. As to claim which will be described later, while limiting the 
present invention, the structure of in range of such claim and method and they and the what 
equal thing are included as claim. 

^go| ^SS £S£| 4Wofls* ^Woi a-)#£|£x|£}, g^oj-o^si ^§ ^\o\\o\\ ^ 

^oko| goimoi ^ s °j o.mn m#e aoi s^soii sish sasch 

a Effects of the Invention 

The present invention relates to the wafer which is the thing about the integrated circuit wafer 
fabrication, and includes especially, the silicon technology on the insulating substrate. Moreover, 
the present invention relates to the Holotrichia of the wafer including the domain of the other 
thickness. 

°a^S S^sl^ %o\z\ xi^o\\ ^oh^o|oi, 3£ «|o|ie| 
oil 3o|cK 7l|^7K M ufgs. ^|o| go^o ?||0|JE|a| *|| 5 0|| ^oj- 5j 0 |cK 

Generally the circuit processing the analog signal need the thick silicon layer. In order to make 
the VLSI circuit constitutional part, the digital circuit need the relatively thin silicon layer on the 
other hand. The folded over signal circuit is manufactured by using the single thickness wafer. 
Moreover, the present invention obtains the performance which is improved because the cross 
talk effect very reduces with an insulator. 

o^zl a|^» xialuHfr s|£fc- o Aja|^* # ^, *}°}o\\ 

VLSI ^« ^1^1- op | mch^o^ ±ie|s~§ sfeoil, a] <§: 

t ett ^1 flo|n|» Afgsfoj xii^oiS^K BEohM ^gs. ^supl- *£*||o|| o|sH oH^ &±: 
op | uncoil §m S ah^ # g -cK 
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^P* Scope of Claims 

Claim[l] : 

The multiple thickness silicon semiconductor die on the insulating substrate including the first 
area of the silicon, and the second part of the silicon having an insulator and the second 
thickness that has the first thickness, wherein the first and the second thickness are different and 
the first and the second part are the coplanar. 

H 1 tfa|S2| *ll 1 S^*h 

^oloil <tto\A-\ } 

£p| xh| 1 °| xg 2 ^JHIfc ^0|SU #7| *)| 1 3; xii 2 S^o| §^ g Q J^°J 3# ^§2^ 3fe H£ 
Claim[2] : 

The multiple thickness silicon semiconductor die on the insulating substrate of claim 1 , wherein 
the first thickness is suitable for the formation of the analog device. 

Claim[3] : 

The multiple thickness silicon semiconductor die on the insulating substrate of claim 2, wherein 
the second thickness is suitable for the formation of the digital elements. 

*ll 2 m\ ?X>\M, £PI n 2 qx|l ±x\9\ gg« s|S*p|| 3d* ^3££ ^fe § 

Claim[4] : 

The multiple thickness silicon semiconductor die on the insulating substrate of claim 1 , wherein 
the first thickness is suitable for the formation of a device which need the deep silicon layer. 

H 1 SN Sio^, £PI *|| 1 as ±X[9.\ gAH S fl§H sjftSMI 

3d* ¥d£^ 7|^o| c ^ -77)| ^a|^ cho|. 

Claim[5] : 

The multiple thickness silicon semiconductor die on the insulating substrate of claim 1 , wherein 
the first area includes the CMOS device and the second part includes the silicon device on the 
thin film insulating substrate. 

n 1 swi siojA-i, M7\ xi\ 1 cmos ±*im s.wjl n 2 ^ m& ?i&#^i ^ 

E|S A^ f ^3^- ^jo ego^ * 7|&Mo| C ^ ^ AJ £ | S C|-0| . 

Claim[6] : 

The multiple thickness silicon semiconductor die on the insulating substrate of claim 5, wherein 
the CMOS device is effectually, effectively combined with a semiconductor on the thin film 
insulating substrate. 

*ii 5 imi 9io\ m, #?\ cmos ±*fe ^ 7|£h^o| dht^i^ t^o^ gt[£jt 
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°£ °h^ 7|t»#fi| Aj £ |a C |. 0 | 

Claim[7] : 

The multiple thickness silicon semiconductor die on the insulating substrate of claim 1 , wherein 
the first area includes the image sensor and the second part includes the VLSI CMOS device. 

n 1 SMI SiOU-1, Ap| xi\ 1 g«§ 0|o|a| AjjA-jl- i|^[2 &7| xH| 2 g«-g- VLSI CMOS ±*h# S. 
ti°hrr 3* *rfe i*£ 7|^o| c^s Aj a js cho|. 

Claim[8] : 

The multiple thickness silicon semiconductor die on the insulating substrate of claim 7, wherein 
the image sensor element is effectually, effectively combined in the VLSI CMOS device. 

*ll 7 Soil SioMi, Ap| 0 |o|x| AjjAi VLSI CMOS ±*W\ IJ^SS S#s|-b 3« f§££ 

7|&AtO| Ch§ ip»|| AJ E |S Uii*|| C^OI. 

Claim[9] : 

The multiple thickness silicon semiconductor die on the insulating substrate of claim 1 , wherein 
the first area includes the CMOS device and the second part includes the bipolar device. 

n 1 smi <&o\m, -fcPi ahi 1 cmos ±nm sssnn. 2 ^ ±*im zmn^ 

3* oHe 12 7|&a^o| ch§ e[£*l| cho|. 

ClaimflO] : 

The multiple thickness silicon semiconductor die on the insulating substrate of claim 9, wherein 
the CMOS device is effectually .effectively combined in the bipolar device. 

*ll 9 SWI SiojA-l, at 7 | CMOS ±*h£- a^| ±x[o\\ at^El^ 3d* *§°i °h^ 1 

Oi 7|£fAI-°| ch# ^| AJa|S Ujix-H cho|. 
Claim[ll] : 

The first area, including the silicon layer having the first thickness, and the insulator layer having 
the second thickness moreover. 

2 Sit 2£x|$S n 1 geph, ££5h 

The multiple thickness silicon semiconductor die on the insulating substrate equipped with the 
second part including the silicon layer, and the insulator layer having the fourth thickness that 
has the third thickness, wherein the first and the second part are the coplanar; the first thickness 
is different with the third thickness; and moreover, the first and the second thickness everyone 
nearly coincide with the third and fourth thickness everyone. 

n\ 3^nm ^ai^ah, 

*\\ 4 S.t}t[^ XH| 2 ^H|Sht 7|5f-yo| chg Aj a( a 

cho|o|| 9lo\M, 

^7 1 X]\ 1 §J a1| 2 #ii S D J^O|2, Ah7| fl | 1 j=„||- x-il 3 = m[ ^o|Shoi, SESh #7| *\\ 1 
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Claim[12] : 

The multiple thickness silicon semiconductor die on the insulating substrate of claim 1 1 , wherein 
the first thickness is suitable for the formation of the analog device. 

*fi 11 SWI S/OfAi, Ap| *|| 1 o^ZL ±X[9] g^f o|^H 5H^3|-71| 5|^ fS£^ S|- 

Claim[13] : 

The multiple thickness silicon semiconductor die on the insulating substrate of claim 12, wherein 
the third thickness is suitable for the formation of the digital elements. 

n 12 S-oil 9iO\M, #7\ n 3 S ^ o o| t[ | x^pil fS25 3fe 

S£ 7|5h^o| c ^ aj E |3. d}£*)| cho|. 

Claim[14] : 

The multiple thickness silicon semiconductor die on the insulating substrate of claim 1 1 , wherein 
the first thickness is suitable for the formation of a device which need the deep silicon layer. 

*ll 11 1MI KOiM, #7 1 n 1 a§ fflfiS. £^o| $]§|| 5j^7|| «e| 

7|E^O| Aj B |a. yt^l c|-o|. 

Claim[15] : 

The multiple thickness silicon semiconductor die on the insulating substrate of claim 11 , wherein 
the first area includes the CMOS device and the second part includes the semiconductor device 
on the thin film insulating substrate. 

n 11 Sfo|| #o\M t aj-7| x|| 1 CMOS #7| M\ 2 aj-sj- 7|e^s| 

Claim[16] : 

The multiple thickness silicon semiconductor die on the insulating substrate of claim 15, wherein 
the CMOS device is effectually.effectively combined in the semiconductor device on the thin film 
insulating substrate. 

*ii 15 sm sicHAi, ai-7| CM0S ±X [^ Ak 7j «i-q| s ^ 7ie-^si y-sEfli t^£^ at^t 

2!S Sfe 7|S#s| c ^ yixHl chol. 

Claim[17] : 

The multiple thickness silicon semiconductor die on the insulating substrate of claim 1 1 , wherein 
the first area includes the image sensor element and the second part includes the VLSI CMOS 
device. 

*il 11 S-oil SioUi, My\ x|| 1 g«g 0 |D|x| #\a-\ ±x\m £p| x\\ 2 gsjg VLSI CMOS ± 

Claim[18] : 

The multiple thickness silicon semiconductor die on the insulating substrate of claim 17, wherein 
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the image sensor element is effectually, effectively combined in the VLSI CMOS device. 

*il 17 Soil SiojAi, My\ o\u\x\ AiiAi ±x[± #?\ VLSI CMOS ±*\o\\ atfslfe 3d* * 

Ciaim[19] : 

The multiple thickness silicon semiconductor die on the insulating substrate of claim 1 1 , wherein 
the first area includes the CMOS device and the second part includes the bipolar device. 

*« 11 soil siojAt £p| m 1 go^ ? cmos ^^t it&3u ^7 1 n 2 g^e ss-sfe- 

Claim[20] : 

The multiple thickness silicon semiconductor die on the insulating substrate of claim 19, wherein 
the CMOS device is effectually, effectively combined in the bipolar device. 

*ll 19 Soil 9io\Aj ) M7\ CMOS £p| ±m\ 2&s|fe- 3« ^ 

Claim[21] : 

(a) The step, replacing the surface part of the silicon substrate with an insulator and the step, 
making the surface and replace insulator of (b) silicon substrate even moreover. 

(a) fla|5 7|es| ES^f SSfllS mmi^ EW|s>h 

(b) 7|^o| n DJ 4 m^i §oi^|# gB^i e^l^K 

(c) The method for producing the multiple thickness silicon semiconductor die on the insulating 
substrate having the silicon substrate as the surface including the step adhering to the surface 
and replace insulator of the silicon substrate to the handle substrate. 

(c) 7iea| mn m°jnm ?h# aaia 
7ie« at 7ie^s| c^g ^ai-s c+oi* a^7i ^a. 

Claim[22] : 

(a) The step, removing the silicon from the first area of the first face of the silicon substrate and 
the step, that insulates the first area so that the thickness of (b) insulator be developed in the 
first on-premises and the step, that makes the first face of the silicon substrate even so that it 
become the same coplanar as the first area in which the first face of the exterior silicon 
substrate of (c) first area is insulated and the step, adhering the first face to (d) handle substrate 
moreover. 

(a) ^a|^ 7|&o| X ]\ 1 &o}o\ x\\ 1 o^o^e-i x||7l*fe EMlsh 

(b) SlflJNlsi #?\ n 1 ^^lHoiiah #7| xi| 1 g<* # §S*Hr EhTfl^h 

(c) #7| XH| 1 S^o| a^7| Aj a |g 7| & o| q 1 £^ 0 | *|| 1 <g^jL\ §SJgS#0| 

^a|^ 7 1 £h o | Ap| xi| 1 s D J§ S^MI ofe t^l^K 

(d) ?H# 7|&CH| ^7| Ai| 1 ^^ofe ^ 
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(e) The method for producing the multiple thickness silicon semiconductor die on the insulating 
substrate having the silicon substrate as the first and the second back side of the step making 
the second back side of the silicon substrate even, wherein it is arranged so that the first and the 
second back side be mutually parallel. 

(e) ^£15 7|*M>| xil 2 c^|oi| oiq^ m?\ X j\ 1 §! *]| 2 SSo| 

«n^i£i^ i9£s *fe n 1 si n 2 5S2^ ^ai^ 7|@# ^ 7i&#si ^§ ^ 
^ai^ u[£«ii ^oi» «^opi *i» a-a. 

CIaim[23] : 

The method for producing the multiple thickness silicon semiconductor die on the insulating 
substrate of claim 22, wherein the step (a) includes the thing coating the first face of the exterior 
silicon substrate of the first area with the masking agent and the to etch the silicon from the first 
area; and thing the step (c) includes the step removing the masking agent from the first face of 
the exterior silicon substrate of the first area. 

*il 22 1M| SiOW, ch7|| ( a ) - My\ *]| 1 gojo| fijg aj E |^ 7 |^o| Aj- 7 | x|| -| s go|| D^|Jfl|# 
ESSfe- 3^ £P| *]| 1 g^£ S ^ aj&|^# oiiasfe iPM, EWI (c) ^ ^7 1 XH| 1 

o| sis ^ai^ 7iefii #7 1 q 1 s°jo^E| n^gflu np-\i5[± itofe ^# 

*fe 7|&^o| cF§ -77)1 C+01* «A^7| o|3 h 

^||^ Representative Drawing(s) 

Fig. 1 
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